Chronically critically ill patients are defined as those who survive initial life-threatening, possibly reversible organ failure(s) but are unable to recover rapidly to a point at which they are fully independent of life support. Accordingly, these patients require mechanical ventilation and medical resources for a long time in an intensive care unit (ICU). The present study analysed demographic, clinical and survival data of chronically critically ill patients, to identify condition(s) related to poor prognosis. A total of 141 chronically critically ill patients were studied retrospectively over a two-year period (July 1, 2003 to June 30, 2005. Their mean lengths of stay in the ICU and in the hospital were 42.9±36.4 and 83.9±100.5 days respectively. ICU and six-month cumulative mortality rates were 42.6% and 75.9% respectively. Non-survivors had a significantly higher Sequential Organ Failure Assessment (SOFA) score than survivors on day 21 of ICU admission, as well as having significantly lower changes of SOFA scores between days three and 21. Multivariate analysis demonstrated that the SOFA score on day 21 and the Charlson Comorbidity Index were the best predictor of survival for six months after hospital discharge. The SOFA score on day 21 and comorbidity in the ICU appears to be a valuable prognostic indicators in chronically critically ill patients.
New medical technology and the increased age of the general population have resulted in more frequent interventions in high-risk patients, which in turn have increased the demand for intensive care services. Advances in acute critical care have increased the number of patients requiring longterm continuous mechanical ventilation 1-4 . These patients have often been referred to as chronically those who survive initial life-threatening, possibly reversible organ failure(s) but are unable to recover rapidly to a point at which they are fully independent of life support; accordingly they require mechanical ventilation and various medical resources for a long period of time in an intensive care unit (ICU) 5 . These patients are characterised by muscle atrophy and neuromuscular weakness, recurrent infections with multi-drug-resistant organisms, delirium and discomfort 4-7 . 3,5 ; patients receiving long-term ventilator care 2, 3, [8] [9] [10] [11] [12] [13] [14] with some likely overlapping with the CCI category. Somewhat arbitrary reported cutoffs for 'prolonged ventilation' include >24 hours 12, 15 , >two days 16 , >14 days 10, 11, 17 and 29 days 18 of mechanical ventilation. Recently, the National Association of Medical Direction of Respiratory Care proposed as the need for more than 21 consecutive days of 4 . So far, there have been few studies about the patients in the ICU.
Currently, available outcome prediction models (such as the Acute Physiology and Chronic Health Evaluation 19 physiology score 20 and the Sequential Organ Failure Assessment 21 [SOFA] score) have been used to predict the outcomes of critical illness. Although some studies reported that the SOFA score was a valuable prognostic indicator in acute critically ill patients 22, 23 , there have been few reported prognostic indicators in CCI patients.
Our aim in the present study was designed to describe the demographic, clinical and survival data and the objective parameter(s) that may be related to poor prognosis by analysing CCI patients in an tertiary care hospital.
METHODS
This study was conducted at Asan Medical Center, hospital with a total of 2189 licensed beds and 178 beds in eight ICU units at the time of the study. Among the ICU units is a 28-bed adult medical ICU with full cardiovascular and close airway monitoring and a separate 16-bed adult coronary care unit. The physician staff in the medical ICU is comprised of three full-time specialists, one or two clinical fellows in pulmonary and critical care
Overnight care was provided by fellow and resident physicians. The nurse-to-bed ratio was 1:2.25. Fulltime respiratory therapy and physical therapy were available for all patients. Consultation services were available for all the subspecialties in the hospital.
obtained until December 31, 2005 . We conducted a retrospective search of all patients admitted to the ventilation and various medical resources for more than 21 days in the ICU 5 were patients who were diagnosed by a neurologist with irreversible brain death, regardless of length of ICU admission, because they were unable to recover to a point at which they were fully independent of life support. The study protocol was approved by the institutional review boards of the Asan Medical Center, but we did not get the informed consent of each patient because this study was an observational retrospective analysis.
The following data were gathered from the medical records of each patient: age, gender, diagnosis on initial ICU admission, APACHE II score 19 on days one and 21 of ICU admission, length of stay (LOS) in the ICU and in the hospital, causes of progression from acute to chronic critically ill condition, ICU and hospital survival predict the effect of comorbid disease on patient outcome, acquired from the medical records about patients' main comorbidity before the catastrophic illness requiring ICU care 24 . The SOFA score was calculated to quantify the severity of illness based on the degree of organ dysfunction 21 and the System 28 (TISS) score was calculated to assess the intensity of care on days one, three and 21 of ICU admission 25 . To know the changes in SOFA and TISS scores between day three and day 21, we calculated the changes by subtracting the day 21 score from the day three score. All APACHE II, SOFA and TISS scores were calculated from the raw data collected during chart review by authors. Survivors months after hospital discharge. Patients discharged without documentation of a post-discharge follow-up determine the length of survival.
Statistical analyses were performed using the Statistical Package for the Social Sciences program (version 14.0; SPSS, Chicago, IL, USA). Descriptive deviation (SD). Student's t-test was used to compare the continuous variables and the Chi-square or were used to compare categorical characteristics. Effects of variables on patients' survival were determine predictors of survival, multivariate analysis was performed. Factors with a P value model 26 . Model discrimination was assessed with c-statistics and model calibration was assessed with Hosmer-Lemeshow statistics. Receiver-operatingcharacteristic curves were constructed to determine between SOFA and total ICU and hospital LOS were calculated. A two-tailed P value <0.05 was
RESULTS
During the study period, a total of 2441 patients were admitted to the medical ICU. Of those, patients. Characteristics of and clinical outcomes for CCI patients are listed in Table 1 . The main comorbidities before the ICU admission reported for these 141 CCI patients are listed in Table 2 . The most common diagnoses were respiratory disease and neoplastic disease. The diagnoses leading to medical ICU admission are listed in Table 3 . Acute respiratory failure (67.4%) was the most common cause of initial admissions.
Of ICU survivors, 36 patients (25.5%) were transferred to secondary ICUs in other institutions for weaning after long-term ventilator support LOS in the ICU, percentage with tracheostomy, timing of tracheostomy and APACHE II, SOFA and TISS scores on day one of ICU admission between after hospital discharge. Non-survivors, however, had APACHE II, SOFA and TISS scores than survivors on day 21 of ICU admission, as well as having days three and 21 (i.e. calculated by subtracting the 21 score from the day three score) ( Table 5 ). Multivariate analysis showed that SOFA score under the receiver-operating-characteristic curve for the SOFA score on day 21 was 0.796 (P <0.001).
Patients with a day 21 SOFA score of 10 or higher had a mortality rate of 96% (sensitivity 60%,
DISCUSSION
as those who required mechanical ventilation and various medical resources for more than 21 days in the ICU. There is some controversy about who should be considered a CCI patient. Some investigators have proposed the placement of a tracheostomy as a marker for CCI patients 3 . The proposal that tracheostomy placement for indicator of CCI raises problems, since there are when or if they choose to place a tracheostomy 5, 27 . The ICU LOS rather than ventilator day would be investigators 2, 28 . However, it seems to be appropriate reversible organ failure(s) and need continuous most easily recovering organ failures could be resolved, and continued requirement for mechanical after hospital discharge. The remaining 26 patients (18.4%) who had survived in the medical ICU could be discharged to a regular ward or home and ( Figure 1) . We compared two distinct groups (i.e. "Patients who were transferred to secondary ICUs" and "Patients who were discharged to regular ward") after ICU discharge. Patients who were transferred to secondary ICUs had a higher SOFA score on day 21, had lower changes in SOFA score between days three and 21, and higher mortality than patients who were discharged to regular ward ( Table 4 ). The causes of progression from acutely critically as repeated failure of weaning attempts and continuous ventilator-dependent state for prolonged periods of time (n=60); superimposed respiratory failure caused by newly developed hospital acquired pneumonia or pulmonary oedema (n=41); progressive multi-system organ failure (n=30); disease-related complication (n=5) and complications unrelated to disease (n=5). ventilation usually signals a more persistent or chronic condition.
We found that CCI patients comprised 5.8% of total medical ICU admissions. The incidence and prevalence of prolonged mechanical ventilation have been no multicentre studies using stricter been reported to require prolonged mechanical ventilation 18, 29, 30 . In addition, we observed that the ICU and hospital mortality rates of CCI patients were higher than those of studies that analysed critically ill patients with long term ICU care 2, 3, 11, 14, 31 . The difference in mortality may be related with characteristics of the patients enrolled. It should be validated through large prospective study using Association of Medical Direction of Respiratory Care 4 .
We also observed that the transferred CCI patients to secondary ICUs had more disease month cumulative mortality than the discharged CCI patients to regular ward (Table 4 ). These transferred CCI patients might be in an irreversible clinical condition.
The present study found that the day 21 SOFA score, an indicator of the degree of organ dysfunction, was a predictor of survival in CCI mortality rate of >95%. We also found that SOFA score on day 21 was negatively correlated with -0.199, P=0.018) and total hospital LOS (Pearson P <0.001), further the clinical course of CCI patients. Therefore, although SOFA score cannot override clinical judgement, this score may be the prognostic value for CCI patients. Also, the present study found of survival in CCI patients. Although there was limitation to detect out all related comorbidity suggests that the comorbid diseases of CCI patients would be of prognostic value.
Other studies of prolonged mechanical ventilation more accompanying comorbidities, preadmission immunocompromised status and poor functional status were predictors of a poor outcome 10, 11, 32, 33 . We found, however, no age difference between nonsurvivors and survivors. This study was unable to determine the effect of preadmission immune and functional status.
observational retrospective analysis, in that the results of our study may not be generalised. Our that is, patients requiring mechanical ventilation and medical resources with reversible organ day 21 in the medical ICU appears to be a valuable prognostic indicator in CCI patients.
